Abstract-Under certain conditions pavlovian memories undergo reconsolidation, whereby the reactivated memory can be disrupted by manipulations such as knockdown of zif268. For instrumental memories, reconsolidation disruption is less well established. Our previous, preliminary data identified that there was an increase in Zif268 in the posterior dorsolateral striatum (pDLS) after expression of an instrumental habit-like 'response' memory, but not an instrumental goal-directed 'place' memory on a T-maze task. Here, the requirement for Zif268 in the reconsolidation of a response memory was tested by knockdown of Zif268, using antisense oligodeoxynucleotide infusion into the pDLS, at memory reactivation. Zif268 knockdown reduced response memory expression 72H, but not 7d later. Western blotting revealed a non-significant increase in Zif268 in the pDLS in rats using response memories, but there was no change in Zif268 expression in the hippocampus following retrieval of a place memory. Zif268 expression increased in the basolateral amygdala after memory reactivation whether a response or place strategy was used during reactivation. We propose that Zif268 expression in the basolateral amygdala may be linked to prediction error, generated by the absence of reward at reactivation. Taken together, these results suggest a complex role for Zif268 in the maintenance of instrumental memories.
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This article is part of a Special (Milton and Everitt, 2012) . 27 Reconsolidation is the process by which memories 28 become destabilized at reactivation, and subsequently 29 updated or strengthened (Nader et al., 2000) . Reconsoli- (Milton et al., 2008; Sanchez et al., 2010; Theberge 37 et al., 2010; Barak et al., 2013) ('stimulus-response', S-R) associations. These associa-48 tions form in parallel (Dickinson, 1985) and are psycho- as it becomes a S-R habit, progressively engages the 53 anterior dorsolateral striatum (aDLS) (Haber, 2003;  54 Belin and Everitt, 2008; Zapata et al., 2010; Murray 55 et al., 2012) and requires an intact aDLS and posterior 56 dorsolateral striatum (pDLS) (Packard and McGaugh, 57 1996; Yin et al., 2004 (Milton and Everitt, 2012 (Packard and McGaugh, 1996) . Rats using the 'place' group of rats (total n = 16) for 21 days in order to Fig. 1 . 12 uncannulated rats were trained to collect reward pellets from a specific location on the T-maze, with probe tests conducted on Days 8 and 16 to determine whether they were using a place or response strategy.
(A) Schematic of protocol. (HAB = habituation to the T-maze apparatus). (B)
Latency to collect the reward pellet decreased throughout training, with no difference in latency across the groups by choice of strategy used at test. The gray dotted line represents the average latency of the last 7 days, where performance plateaued (4.02 s). (C) After 7 days of training the proportion of animals using a place or habit response strategy was equivalent. 7 days later the strategy proportions remained the same, even though at an individual level many animals used a different strategy at the second test.
compare with the previous Experiment 2 (Fig. 4A i) .
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Importantly, the rats were not cannulated and the task at a rate very close to that found in Experiment 1 376 (Fig. 1B) . It was observed that a significant majority of 377 animals used a place strategy at reactivation: v2 (1, 378 N = 16) = 16, p < 0.001 (Fig. 4A iii) . This is contrary to 379 predictions, based on previous data, that with extended 380 training a response symptomatic of habit will form and 381 dominate behavior (Packard and McGaugh, 1996 detected but not statistically significant (Fig. 4B) . In con-398 trast, there was no change in Zif268 expression in the 399 group using a place strategy. However, despite the 400 requirement of hippocampal activity for the expression 22) did not affect the latency to reach the reward location during the reactivation session. A chi-square test of independence was performed to examine the relationship between ODN administration and strategy at Reactivation. The relationship between these variables was not significant. These data show that acute knockdown of Zif268 did not influence the strategy selected to perform the task. The effects of Zif268 knockdown at reactivation were probed 72 h later (Test 1). There was a significant association between ODN administration and the type of strategy used at test. However, in post hoc comparison, when ASO was administered the standardized residual approached but did not reach significance for a habit strategy (z = À1.3). Animals were tested one week after reactivation (Test 2) and the proportions of response to place strategy were unaffected by prior ODN administration. Fig. 3 . There was no effect of Zif268 knockdown in the pDLS on subsequent strategy choice in 30 rats when ODNs were administered outside the reconsolidation window. (A) Protocol described as before, except that animals were administered a delayed infusion of the ODN (MSO or ASO) 6 h after reactivation (outside the reconsolidation window) as a control. (B) (i): Latencies to collect the reward decreased with training, with no difference between the prospective MSO and ASO groups. (ii): The infusion of ODN 6 h after reactivation had no effect on the subsequent strategy used at the long-term memory tests 72 h and 1 week after reactivation. of the place strategy (Packard and McGaugh, 1996) , gies. This seems to contradict predictions that with (ii): Latency to collect the reward decreased with training with no effect of strategy used at Test 1.
(ii) Extended training of uncannulated rats resulted in a significant shift in the proportion of animals using a place strategy, *** p < 0.001. (B) In samples taken from the pDLS, a non-significant increase in the expression of Zif268 relative to the 6 H control group was seen in the rats using a response strategy, although the number of animals here is too small to draw a strong conclusion for the response group. The use of a place strategy did not appear to increase Zif268 expression in the hippocampus. The levels of Zif268 were not altered in the hippocampus by use of either strategy. Interestingly, there was an apparent increase in Zif268 levels in the BLA regardless of the strategy used at test. There was no significant difference in Zif268 levels after reactivation in the NAc, aDLS, aDMS nor pDMS. Bars are mean per group (Place 6H n = 5, Place 2H n = 6, Habit 2H n = 2) +/À SEM; images are representative blots. (Scharlock, 1955; Restle, 1957; Asem and Holland, 449 2013 (Schwabe et al., 2010) and humans (Schwabe, 456 2013). The uncannulated animals may have been (Maroteaux et al., 2014) . However, a similar study in rats 485 showed increased Zif268 mRNA in the aDMS and aDLS The pDLS was targeted in this study based on the 534 observation of a specific increase in Zif268 (Milton and 535 Everitt, 2012, this present study). Excitotoxic combined 536 lesion of the aDLS and the pDLS showed that these 537 regions are involved in S-R responding (Yin et al., 538 2004); similarly inactivation of the pDLS prevented rats 539 from using a S-R strategy at test (Packard and 540 McGaugh, 1996) . We failed to detect any increase in 541 Zif268 in the aDLS, which is perhaps surprising given 542 the known involvement of this area in the acquisition 543 and expression of stimulus-response habits (Zapata 544 et al., 2010; Murray et al., 2012 
